Introduction
In the aspect of increasing storage densities, magnetic recording and magneto-optical recording have been hampered by super-paramagnetic effect, the limitation of the optical resolution and the Kerr rotation angle, respectively2). In view of the limits of conventional magnetic and magneto-optical recording, hybrid recording has been of interest to investigators. Hybrid recording is a form of thermally assisted recording that combines thermo-magnetic writing and magnetic reading. Hybrid recording requires three characteristics for recording media. One is high saturation magnetization (Ms) which is desired to yield larger flux density for GMR sensing; the second is high coercivity (Hc) at room temperature which is needed to ensure adequate stability of small-size domains3); and the third is suitable Curie temperature. H.Sukeda et al. investigated heavy rare earth-transition metal (HRE-TM) double-layer films structure for hybrid recording. One layer is TbDyFeCo alloy for readout; and the other layer is TbFeCo alloy for recording4). While much research has been undertaken on HRE-TM, less work has addressed the light rare earth-heavy rare earth-transition metal (LRE-HRE-TM) film for hybrid recording.
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layer with and without Cr underlayer, as well as the effects of Dy substituted by different Sm contents on the magnetic and magneto-optical properties of DyCo/Cr films.
Experiment
Films were fabricated by an r.f magnetron sputtering system. DyCo films were deposited onto water-cooled glass substrates with and without Cr underlayer from a mosaic targets. The composition of magnetic layer was controlled by adjusting the number of Dy pellets on Co target. Substituting Dy pellets on Co target for different number of Sm pellets can obtain different Sm contents in SmDyCo films. In order to prevent the rare earth metals from oxidation and to protect the entire film mechanically, the magnetic layer was covered by SiO2 protective layer. The base pressure of the sputtering chamber was below 10-6Torr. The sputtering parameters such as sputtering power, argon pressure, sputtering time and magnetic layer composition were varied to prepare films with large Ms and high coercivity. The optimal parameters for depositing films with large Ms and high coercivity were listed in table 1. The film thickness was controlled by sputtering time and determined by a surface profiler. The magnetic properties were evaluated from the M-H loops measured with a vibrating sample magnetometer (VSM). The composition was determined by energy dispersive X-ray spectroscopy (EDX). The magnetic properties of DyCo layer with and without a Cr underlayer have been investigated. The Cr layer is commonly used as an underlayer to Co-alloy films for hard disk applications, since the Cr layer provides a close epitaxial match to the planes of hexagonal-close-packed (hcp) Co-alloy films5). It was found that the Cr underlayer thickness could affect the He of DyCo films. Figure 1 Figure  3 and Figure  4 show that with increasing Sm concentration x, the Ms is steadily increased and the He is slightly decreased. Figure  5 shows 
